In response to the rapid decline of greater horseshoe bats (Rhinolophus ferrumequinum) in Europe, conservation efforts have previously focused on protecting maternity roosts and hibernacula. Currently, there is little information available on the ecology of this species outside of these 2 main periods. This study investigates patterns of roost use, ranging behavior, habitat use, and diet of R. ferrumequinum using data collected from a transitional roost studied over 3 years in Dorset, United Kingdom. The roost was predominantly used during the spring and autumn, and acted as a link between maternity roosts and hibernacula. Compositional analysis of ranging behavior collected in the spring revealed that R. ferrumequinum selected grazed pastures and broadleaved woodland compared with other available habitat. Diet analysis revealed that there was little difference between the diet of individuals using the transitional roost and the nearest known R. ferrumequinum maternity colony. Broad-leaved woodlands within 4 km of transitional roosts used by R. ferrumequinum in the spring should be protected to help conserve this species.
At present, the majority of research and conservation efforts targeting rare species of temperate bats have focused on maternity roosts and hibernacula. This is not surprising considering the importance of maternity roosts in determining a population's reproductive success (Kunz and Lumsden 2003) and of hibernacula in ensuring winter survival (Tuttle and Stevenson 1982) . However, one aspect of a species' life history that is often overlooked is identifying the role of roosts used outside of these 2 main periods. Failing to identify and protect such roosts could limit the population size and distribution of a species because these sites may act as ''transitional roosts'' for individuals migrating between maternity roosts and hibernacula, or may link different colonies and facilitate gene flow between them.
We studied the use of a transitional roost by greater horseshoe bats (Rhinolophus ferrumequinum), one of the most intensively studied bat species worldwide. Although considered as ''not threatened'' across its natural range (Anonymous 1995; Hutson 1993) , populations of R. ferrumequinum have declined significantly throughout northern Europe over the last 100 years (Hutson 2001 ) and the species is listed in the IUCN Red List of Threatened Animals (International Union for the Conservation of Nature and Natural Resources 2007). Several populations in Asia appear to be distinct operational taxonomic units, and some populations may even deserve elevation to species status (Flanders et al. 2009; Rossiter et al. 2007) . Hence, the risks to western populations, already known to be in decline, may have been underestimated because of the assumption that greater horseshoe bats occupy a wide geographic range that might render them less at risk. In the United Kingdom, where R. ferrumequinum is found on the northern edge of its geographical range (Csorba et al. 2003) , it is protected by law under Schedule 2 of the Conservation (Natural Habitats, etc.) Regulations (1994) and Schedule 5 of the Wildlife and Countryside Act (1981) . R. ferrumequinum is also a Biodiversity Action Plan priority species. The Biodiversity Action Plan is an initiative developed by the United Kingdom government in response to the Convention on Biological Diversity signed in 1992. Currently, there are only 35 recognized maternity and all-year roosts and 369 hibernation sites in the United Kingdom, with populations being confined to southwestern regions (Harris et al. 1995) . Population estimates of R. ferrumequinum in the United Kingdom range between 4,000 and 6,600 individuals (Anonymous 1995) .
Previous studies of the ecology and behavior of this species include studies of population changes (Ransome 1989; Stebbings and Arnold 1987) , roosting requirements during the summer (Ransome 1973) and winter (Park et al. 1999 (Park et al. , 2000 Ransome 1968 Ransome , 1971 Ransome , 1990 , and diet (Duvergé and Jones 1994; Jones 1992) . Since radiotransmitters have been made small enough to allow radiotracking, studies (mainly at maternity colonies) have examined the ranging and foraging patterns of R. ferrumequinum (Bontadina 2002; Duvergé 1996; Duvergé and Jones 1994, 2003; Jones et al. 1995; Jones and Morton 1992; Stebbings 1982) . More recently, studies have examined genetic variation and population structure (Rossiter et al. 2000a (Rossiter et al. , 2007 , including the effects of inbreeding (Rossiter et al. 2001 ) and mate choice (Rossiter et al. 2005 ).
England's Statutory Nature Conservation Organization (English Nature, now known as Natural England) developed a Species Recovery Program that proved successful in influencing the agricultural practices and landscape management around key maternity roosts in southwestern England. However, conservation work to protect transitional roosts has largely been neglected despite United Kingdom government guidelines for R. ferrumequinum stating that future research and monitoring should ''promote research to assess the importance of sites used by small numbers of bats and develop and implement a strategy for their conservation'' and ''investigate the rate of loss of minor sites and their importance to the population structure'' (Anonymous 1995:90) . The decline and loss of colonies of R. ferrumequinum has meant that small, remnant populations have remained across northern Europe, leaving many isolated from one another (Bontadina 2002; Ransome and Hutson 2000) . Previous work has shown there is evidence of limited migration (Rossiter et al. 2006 (Rossiter et al. , 2007 among colonies in the United Kingdom, highlighting the importance of facilitating gene flow to maintain population health.
The aim of this study was to investigate habitat use of R. ferrumequinum around a transitional roost in Dorset, United Kingdom. By focusing on the habitat preferences of bats in the spring and autumn, and from a type of roost that is not usually studied, a better understanding of the ecology of R. ferrumequinum can be gained. New information about this species' behavior will allow for improvements to be made to current conservation strategies for increasing the current population of R. ferrumequinum.
MATERIALS AND METHODS
Study area.-The roost chosen for the project was an ancient watermill called Boar Mill situated on the Isle of Purbeck, Dorset, United Kingdom (50u38.229N, 2u03.259W; Fig. 1 ). Known hibernacula are situated within 5 km south of Boar Mill. The closest known maternity roost to Boar Mill, and the site chosen for dietary comparison, is situated in a disused building owned by the Vincent Wildlife Trust at Blandford Forum (50u51.459N, 2u10.519W). Blandford Forum is approximately 30 km north of Boar Mill (Fig. 1) .
Roost use, foraging strategies, and ranging behavior.-To minimize disturbance, emergence counts of R. ferrumequinum were made between January 2005 and December 2007 at Boar Mill every 2 weeks to identify patterns of roost use throughout the year. No captures were made except to apply radiotransmitters.
Bats were caught and handled during the day at Boar Mill using hand nets under English Nature license. When individuals were captured, their biometric details were recorded (sex, age, breeding condition, forearm length, and body mass) and they were fitted with 4.8-mm aluminum rings issued by the Mammal Society (Southampton, United Kingdom). Radiotransmitters weighing between 0.7 g and 1.2 g (Biotrack Ltd., Wareham, Dorset, United Kingdom) were used. These were attached to the area between the scapulae using Skin Bond (Pfizer Inc., New York, New York) after clipping the bat's fur. Radiotransmitters were chosen so that they were within 5% (X 5 4.8%) of the animal's body mass (Kenward 1992) . The bats were radiotracked using a SRX 400 receiver (Lotek Engineering Inc., Newmarket, Ontario, Canada) between March and April 2005 and with an Australis 26K scanning receiver (Titley Electronics Ltd., Ballina, Australia) thereafter. Both receivers were used with the same 3-element yagi collapsible antenna (Mariner Radar, Lowestoft, United Kingdom). All trapping and handling procedures were approved by an institutional ethical review committee and met guidelines approved by the American Society of Mammalogists (Gannon et al. 2007) .
Following the techniques outlined by Duvergé (1996) and Jones and Morton (1992) , individual bats were followed from dusk to dawn using the homing-in method to maximize data collection. All fixes were recorded to a 10-figure grid reference (British National Grid) using a global positioning system (Garmin eTrex H, 5-to 15-m accuracy; Garmin (Europe) Ltd., Romsey, United Kingdom) with the confidence of the bat's location being assigned to an accuracy of 1-3 (50, 100, and 150 m) according to signal strength. When a bat was being tracked there were occasions its signal would be lost. When this occurred the bat would be considered ''lost'' until its signal could be located. If a bat remained lost for a period . 45 min, that night's data would not be used in the final analysis because the complete pattern of movements throughout the night could not be identified.
Analysis of ranging behavior and habitat preference.-Using observer location, bearing, and signal strength, the bat's location was determined, then digitized using the geographic information system software ArcView 3.2 (ESRI Inc., Redlands, California) and Distance/Azimuth Tools (version 1.6) extension (Jenness Enterprises, Flagstaff, Arizona) and then exported into ArcGIS 9.2 (ESRI Inc.). Once digitized, all radiotracking data were analyzed in Ranges 7 (Anatrack Ltd., Wareham, Dorset, United Kingdom).
To calculate foraging areas a combination of minimum convex polygons (Kenward 1992 ) and cluster analysis (Kenward 1987) was used. Cluster analysis was considered to be the best method for distinguishing foraging areas from commuting routes because the bats were observed using small pockets of habitat for extended periods of time (DavidsonWatts et al. 2006) . To calculate habitat preference, the foraging area of each bat was compared to the habitat available using compositional analysis. This was carried out using Compositional Analysis Plus Microsoft Excel tool 6.2 (Smith Ecology Ltd., Abergavenny, United Kingdom) according to the methods of Aebischer et al. (1993) . Habitat availability was determined by creating a single minimum convex polygon by pooling all of the bats' positions (Russo et al. 2002) because the majority of the bats were foraging in a small area with little habitat variability. This outlines the maximum foraging range of the bats and was seen as a more suitable alternative than using maximum range circles around the 2 roosts (Waters et al. 1999 ) because of the effect of topological features limiting the bats' movements in certain directions.
A land-use map was created in ArcGIS 9.2 to be used in the compositional analysis. Habitats were split up into 8 general habitat types broadly taken from the Phase I habitat classification (Joint Nature Conservation Committee 2003) after being identified through field surveys.
Diet.-Dietary comparisons were made between R. ferrumequinum using Boar Mill and the maternity roost at Blandford Forum. This site was chosen for comparison because it is the closest known maternity roost to Boar Mill and probably experiences similar climatic variations that could influence the insect activity at the 2 sites during the course of the study.
Collection of fecal samples.-Fecal samples were obtained by positioning collection trays beneath the areas most frequently visited by bats. At Boar Mill collection trays were emptied twice per month with the remains sealed in an airtight bag and frozen until analysis. At Blandford Forum fecal samples were collected once a month by Mr. Colin Morris (Vincent Wildlife Trust) and stored using the same method.
Analysis of fecal samples.-Twenty fecal samples were picked at random and dissected from each collection period from each study site using the methods described in Shiel et al. (1997) . Previous dietary analysis of R. ferrumequinum by Duvergé (1996) and Jones (1990) found that 16 fecal samples is a sufficient number to give a representative sample of the diet over this time interval. Twenty samples were chosen in this study because of the slightly longer collection periods at Blandford Forum. To check that 20 fecal samples was a satisfactory number of samples to analyze, the cumulative number of taxa was plotted against the number of samples analyzed.
Insect remains were examined under a binocular microscope (GX XTL-2I, 7-423 magnification; GM Optical, Suffolk, United Kingdom) and compared to the fragments of previously dissected and positively identified insects. Diet was quantified as the percentage volume of each prey in the diet because this is the most accurate technique of dietary analysis for this species (Duvergé 1996) . The percent volume of each prey item was estimated to the nearest 5% (Jones 1990 ), although occasional items that only constituted 1-2% of any sample were recorded as such. The total percent volume of each prey item for each collection period was calculated by taking the average value over all 20 samples analyzed.
Data analysis.-To compare for differences in species composition between the 2 sites, multiple Wilcoxon signed ranks tests were carried out on each prey type using the mean percent prey volume per month over the 3-year study period.
To overcome the problems of multiple testing and its effect on type II error (Dytham 2003) , a Bonferroni correction was applied and the original P-value adjusted for the number of comparisons (a 5 0.05/9 5 0.006).
Food niche breadth was measured using Simpson's index of diversity (1 2 D). Simpson's index of diversity was chosen over other measures such as Shannon's diversity index because it is less affected by species abundance and takes into account species richness. Two-way analysis of variance (ANOVA; without replication) was used to assess variation between the 2 sites by testing the mean monthly diversity index after pooling the data for all 3 years.
RESULTS
Roost use.-Over the 3-year study period a maximum of 16 bats was counted using Boar Mill at any 1 time. Activity patterns were not uniformly distributed, with major peaks in activity seen in May 2005 and in April 2007 , and with low use during the summer (Fig. 2) . Smaller peaks in activity occurred in September over all 3 years.
Radiotracking data.-Out of the 41 R. ferrumequinum caught at Boar Mill between 2005 and 2007, of which 84% were adult females, a total of 21 were fitted with radiotransmitters. Due to a combination of transmitter failure, difficulty in tracking individuals, or bats moving away from the area (including 7 individuals moving to Blandford Forum), 9 individuals were excluded from the study because ,3 full nights of data were available per bat. It was not possible to obtain enough nights of data for any of the bats radiotracked in September 2005 because they did not consistently use any specific foraging areas or roosts. From the limited data available at that time, the bats spent the majority of their time flying between different underground sites (presumably male mating territories), which may partly explain why their signals kept being lost.
Radiotracking data from the 12 individuals (all adult females) with !3 full nights data (X 5 3.9 days 6 1.2 SD) spanning 47 nights were used to calculate home ranges, foraging areas, and habitat preference. The mean number of fixes per bat (6 SD) was 184 6 92 fixes.
Home ranges.-Although all of the bats were caught at Boar Mill, radiotracking revealed that although some individuals stayed faithful to this roost, others moved to another roost at Creech, approximately 5 km west of Boar Mill. Although some bats used both roosts during the time they were being tracked, others used Creech exclusively. Because it is not possible to determine whether these bats were using the same foraging areas before they were disturbed, the mean maximum nightly flying range (from roost to furthest point travelled) was calculated depending on which roosts the bats used during the time they were being tracked (Table 1) .
The mean maximum nightly foraging range from Boar Mill and Creech was 2.17 km and 2.44 km, respectively (Table 1 ). This was not significantly different between bats using either roost (ANOVA, F 5 0.28, d.f. 5 1, 13, P . 0.5).
Foraging areas.-There was a high level of overlap in foraging areas based on minimum convex polygons within and between years. Mean foraging area for each bat, as calculated using their minimum convex polygons, was highly variable (Table 1 ; X 5 148.10 ha, 95% confidence interval [95% CI] 88.16-208.00 ha). Analyzing foraging intensity within an individual's foraging range using 90% cluster cores revealed that the utilization density was unevenly distributed, with small areas being selected (Table 1 ; X 5 49.42 ha, 95% CI 37.91-60.93 ha). Ninety percent cluster cores were significantly smaller than minimum convex polygons (ANOVA, logtransformed data, F 5 18.22, d.f. 5 23, P , 0.001).
Combining the radiotracking locations for all the R. ferrumequinum tracked (n 5 12) to produce a single minimum convex polygon revealed that the overall habitat composition within 632 ha of land was 28.7% pasture, 26.6% broad-leaved woodland, 16.1% arable, 8.2% mixed woodland, 6.7% urban, 5.8% scrub, 4.3% grassland, 1.6% heathland, 1.4% water, and 0.7% coniferous woodland.
Habitat preference.-Habitat composition of individual 90% core foraging areas (used) was significantly different from the combined minimum convex polygon (available) and habitats were not being selected at random (weighted mean Wilks' l 5 0.01, x 2 5 51.00, d.f. 5 9, P , 0.0001, randomization P 5 0.03). A ranking matrix of the most to least preferred habitat types ( a Maximum distance travelled from roost to foraging area was only calculated using the roost(s) used by each bat during the period in which they were being radiotracked.
habitat compared to another). Compositional analysis revealed that for foraging, R. ferrumequinum selected broad-leaved woodland and pasture over any other habitat during the course of this study. Coniferous woodland, heathland, and arable were the least-selected foraging habitats, although coniferous woodland and heathland were limited in their availability. In contrast, arable land was the 3rd most dominant habitat type (16.1%) but was the least-selected habitat (Fig. 3) . Diet analysis.-A total of 1,580 droppings from R. ferrumequinum were dissected from the 2 study sites over 3 years. Droppings were unavailable from Blandford Forum in March, April, and June 2007. The small number of bats observed in Boar Mill during the day could limit the use of the summer diet data from this site because of the low sample size (Fig. 2) . However, because we saw up to 6 bats using Boar Mill each evening as a night roost where they are able to digest food, we decided that there was a large enough sample size of bats contributing to the droppings collected for analysis. Plotting cumulative number of taxa eaten against the number of fecal samples analyzed showed that, on average, an asymptotic number of prey categories was reached by 12 samples at Boar Mill and 16 samples at Blandford Forum. Dissecting 20 samples was therefore adequate to confidently identify the species composition of diet of R. ferrumequinum at the 2 sites.
The diets of the bats at both sites comprised 8 orders of insects, with a small percentage of unidentified remains (0.17% over 3 years). Lepidoptera (moths) were the most abundant prey type for both sites and constituted a large proportion of the diet during the summer. This is reflected in the food niche breadth, which was lowest in the summer. Highest food niche breadth was seen in the spring with Table 2 shows habitat preference for each category on every row compared to the corresponding habitat in each column. Significant difference between the habitat types is shown by +++ (selected for) or -(avoided), with + or 2 showing a nonsignificant trend. The ranking matrix was calculated by adding the number of + and +++ scores. A rank of 0 signifies the least-preferred habitat, with 9 being the most important habitat. Melolontha melolontha (May bugs), beetles of the genus Geotrupes (dor beetles), Trichoptera (caddis flies), Tipulidae (crane flies), Ichneumonidae (ichneumonid wasps), and Lepidoptera contributing to the diet. In autumn, the diet was similar to that in spring, with beetles in the genus Aphodius (dung beetles), Trichoptera, Tipulidae, Ichneumonidae, and Diptera (mainly dung flies) forming the main prey types.
Testing the mean percentage volume of each prey type between the 2 sites over the 3 years indicated that out of the 9 prey types tested there was a significant difference in the percent volume of Geotrupes (greater at Boar Mill) and Ichneumonidae (greater at Blandford Forum; Wilcoxon signed ranks test, P , 0.003; Fig. 4) . Because of the unavailability of fecal remains from Blandford Forum over 3 months in 2007, data from the corresponding months from Boar Mill were removed from analyses.
DISCUSSION
Roost use.-A high level of roost fidelity was identified in the spring, with individuals staying at Boar Mill or Creech during the time they were being tracked. During this time they concentrated their foraging activity in pasture and broadleaved woodland. The high adult-female bias in bats caught at Boar Mill, combined with the identification of 3 vaginal plugs (ejected as fertilization occurs-Ransome 1980) in collection trays used for diet analysis, supports the idea that female R. ferrumequinum emerge from hibernacula in early spring and use Boar Mill and Creech as transitional roosts before moving on to their maternity colony. The movement of 7 radiotagged individuals from Purbeck to Blandford Forum and an increase in the number of ringed R. ferrumequinum at Blandford Forum indicates that this is the closest known maternity roost of R. ferrumequinum to Purbeck (C. Morris, Vincent Wildlife Trust, pers. comm.). However, Blandford Forum was not the only maternity roost used because an increase in the number of ringed R. ferrumequinum at a maternity roost approximately 16 km northeast of Blandford Forum also was observed (C. Morris, Vincent Wildlife Trust, pers. comm.).
Boar Mill was used infrequently during the summer, with a maximum of 6 bats recorded during this time. In the autumn, Boar Mill did not appear to be used by female R. ferrumequinum for more than 2 days at a time, with individuals possibly visiting mating territories at the inland quarries on the south Purbeck ridge. Between 1 and 2 adult male R. ferrumequinum were caught in Boar Mill during every capture session, with 1 male being caught on 3 separate occasions. The presence of male bats at Boar Mill during the spring and autumn suggests that it is being used as a mating roost.
Foraging ranges and habitat use.-Foraging distances from the 2 roosts were short (X 5 2.3 km) and similar to ranges recorded in previous radiotracking studies of this species (Bontadina 2002; Duvergé and Jones 1994; Jones and Morton 1992; Jones and Rayner 1989) . Habitat analysis of foraging areas revealed a high level of similarity with previous radiotracking studies of R. ferrumequinum at maternity roosts (Bontadina 2002; Duvergé and Jones 1994; Stebbings 1982) , with pasture and broad-leaved woodland selected over any other available habitat. The main difference between results of this study and others carried out at maternity roosts is the frequency in which pasture and broad-leaved woodland were being used. This study found that bats spent almost equal amounts of time using pasture and broad-leaved woodland (42.1% and 37.5%, respectively), supporting the findings of 2 previous radiotracking studies, both with small sample sizes, of R. ferrumequinum in the spring (Duvergé and Jones 1994; Jones and Morton 1992) . In the summer, R. ferrumequinum appears to switch foraging strategies and spend less time in broad-leaved woodland and more over pasture (Duvergé and Jones 1994) .
Switching foraging strategies between the spring and summer months is likely to be caused by changes in the climate and insect availability. The number of insects in free flight depends on population density and the level of activity, both of which are affected by climate, especially temperature (Taylor 1963) . Woodlands act as a natural temperature buffer during cold weather and can be up to several degrees warmer than the ambient temperature in open habitats (Langvall and Ottosson Lofvenius 2002) . Our results are therefore consistent with the hypothesis that R. ferrumequinum is selecting habitats with the greatest availability of suitable insect prey in any given season.
Although there was some overlap of foraging areas between bats tracked during the same study period, the overlap of core foraging areas was relatively small. Because we were only able to radiotrack a small number of individuals at any time, it was not possible to determine whether any bats shared the same foraging area. Overlap seems unlikely, however, because previous studies also have found little overlap between individual foraging areas (Bontadina 2002; Duvergé and Jones 1994 ; but see Rossiter et al. 2002) . A large degree of overlap between the core foraging areas of individual bats was observed over the 3 years of the study. Foraging site fidelity by individuals across successive years has only been shown once before (Duvergé 1996) but, if it does occur in Purbeck, the overlap in foraging areas is unlikely to be due to bats sharing similar foraging areas at the same time. This is due to the limited time intervals in which individual R. ferrumequinum stay at Boar Mill or Creech before they move to the maternity roost. The gradual migration of individuals from their hibernacula to a maternity roost via Boar Mill and Creech will create unused foraging areas and consequently reduce competition for resources. Less intraspecific competition would benefit individuals because being able to feed extensively in the spring is important for bats to regain the body fat lost during the winter and to support fetal growth (Ransome 1973 (Ransome , 1990 .
Diet.-The diet of R. ferrumequinum at Boar Mill was not significantly different from that at Blandford Forum. Considering the similarity in foraging behavior between this study and others before it, this is not surprising. The main difference between the 2 sites was in the mean percentage volume of Geotrupes and Ichneumonidae consumed. The landscape between Boar Mill and Creech (where most foraging activity was identified) is dominated by pasture, which may indicate a higher availability of this genus of dung beetle in this area. If Geotrupes is in higher abundance around Boar Mill, it could explain the higher percentage of Geotrupes in the fecal remains from Boar Mill compared to those from Blandford Forum. Although there is pasture surrounding Blandford Forum, there could be fewer beetles available per individual due to the number of bats foraging from this roost (approximately 200). An alternative explanation is that, if available, Ichneumonidae are selected over Geotrupes, because they may be more energetically favorable (R. Ransome, University of Bristol, pers. comm.) and found in higher abundance around Blandford Forum. Further dietary studies comparing the energetic costs and benefits of catching different prey items and how insect abundance relates to prey choice are needed before these questions can be resolved.
Overall, this study supports previous work showing that R. ferrumequinum has a highly specialized diet and is able to alter its foraging behavior between seasons (Duvergé and Jones 1994; Jones et al. 1995) . The absence of a suitable roost large enough to support a maternity colony of R. ferrumequinum could be the limiting factor determining why a colony has not established in this area.
Implications for conservation.-The results of this study support previous habitat management recommendations for R. ferrumequinum (Duvergé and Jones 1994, 2003) . Habitat selection of the 12 bats studied highlights the importance of broad-leaved woodland and pasture in the spring. If transitional roosts of R. ferrumequinum are identified, management should favor enhancing broad-leaved wooded areas in close proximity to the roost as well as the availability of pasture. The results of this study suggest that management should target protecting woodland within 4 km of the roost because individuals did not tend to fly farther than this when foraging. However, foraging ranges may be site specific and management recommendations should be altered accordingly if future studies show that R. ferrumequinum will travel farther than 4 km to foraging areas at this time of year. If a roost is being used throughout the year, management will have to consider the relative importance of pasture land and broad-leaved woodland for R. ferrumequinum because both habitat types are preferred at different times of the year.
Considerable research has been undertaken on ''swarming'' behavior in temperate vespertilionid bats. Large numbers of bats, especially males, congregate at underground sites in autumn and to a lesser extent in spring, and the behavior may be associated with mating (Parsons et al. 2003; Rivers et al. 2006; Thomas and Fenton 1979) . The conservation value of swarming sites has been recognized because they attract bats from a wide geographic range, and because they facilitate gene flow among colonies (Furmankiewicz and Altringham 2007; Kerth et al. 2003; Rivers et al. 2005; Veith et al. 2004 ). Horseshoe bats do not swarm, and often occupy transitional roosts at the time of year when swarming is noted in some verspertilionids. The presence of adult males in the transitional roost during times of mating activity suggests that these roosts may be important mating sites for greater horseshoe bats, although the numbers of bats at such sites are often small compared with the large numbers of verspertilionids often observed at swarming sites. Other individuals of this species occupy underground sites in spring and autumn, which males appear to defend and which adult females also occupy during the mating season (Rossiter et al. 2000b) . Therefore, greater horseshoe bats may be flexible in their use of mating roosts, sometimes using buildings as described here, and this variation needs to be factored into conservation plans.
The high level of variation in the number of bats using Boar Mill raises important conservation implications for the protection of transitional roosts. Depending on when a survey is carried out, very few or no bats may be seen using the roost, which could lead to the importance of such a site being underestimated or even overlooked entirely. Without adequate protection, bats may be excluded from transitional roosts through the neglect or redevelopment of these sites.
